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FRPPHQFLQJUHVHDUFKLQWKHDUHDRISHUIRUPDQFHPHDVXUHPHQWZHILQGLWQHFHVVDU\WRVKHGVRPHOLJKWRQWKH0&6
WKUHDGRIUHVHDUFK


6RXUFH7KHUHVXOWRIDTXHU\DVNLQJIRUDUWLFOHVZLWKWKHWRSLFRI0DQDJHPHQW&RQWURO6\VWHPRU0&6/LPLWHGWRWKH%XVLQHVV(FRQRPLFV
DQG$FFRXQWLQJUHVHDUFKILHOGZZZVFRSXVFRP 
)LJ1XPEHURISXEOLFDWLRQVGHYRWHGWR0DQDJHPHQW&RQWURO6\VWHPVRUWHGE\\HDU
7KLVDUWLFOHIRFXVHVRQDQVZHULQJWZRUHVHDUFKTXHVWLRQV
x :KDWLVWKHSUHYDLOLQJQRWLRQRIWKHWHUP0DQDJHPHQW&RQWURO6\VWHP0&6"
x ,VWKHUHDQ\GLIIHUHQFHEHWZHHQWKHWHUP0&6DQGWKHVLPLODUO\XVHGWHUP3HUIRUPDQFH0HDVXUHPHQW30"
7KH DQVZHUV WR WKH RXWOLQHG UHVHDUFK TXHVWLRQV ZHUH VHDUFKHG LQ WKH PRVW LQIOXHQWLDO DUWLFOHV UHYLHZV DQG
WH[WERRNV GHDOLQJ ZLWK 0&6 7KH PDLQ VRXUFH RI LQVSLUDWLRQ ZDV D VXUYH\ DPRQJ  DFFRXQWLQJ UHVHDUFKHUV
FRQGXFWHGE\6WUDXDQG=HFKHULQ6HSWHPEHUDQG2FWREHU0RUHUHFHQWSXEOLFDWLRQVZHUHLGHQWLILHG
EDVHGRQWKHQXPEHUVRIFLWDWLRQVLQ6FRSXV
7KHUHVWRIWKLVDUWLFOHLVRUJDQL]HGDVIROORZV7KHVHFRQGFKDSWHUIRFXVHVRQWKHGHILQLWLRQRIWKHWHUP0&6DQG
WKH FRPSDULVRQRI LWV W\SLFDO QRWLRQV LQ WKHZRUNRI WKHPRVW LQIOXHQWLDO DXWKRUV7KH WKLUG FKDSWHU FRPSDUHV WKH
QRWLRQVRIWKHWHUP0&6DQGWKHWHUP30)LQDOO\WKHIRXUWKFKDSWHUVXPPDUL]HVDOOILQGLQJV
0DQDJHPHQW&RQWURO6\VWHP
5HJDUGLQJWKHGHILQLWLRQRI0&6WKHUHLVWKHRQO\DJUHHPHQWLQWKHFXUUHQWOLWHUDWXUHLVWKDWWKHWHUPLWVHOIZDV
ILUVWRXWOLQHG LQ WKH VHPLQDOZRUNRI5REHUW$QWKRQ\ +HGHILQHGPDQDJHPHQW FRQWURO DV WKHSURFHVVE\
ZKLFKPDQDJHUVDVVXUHWKDWUHVRXUFHVDUHREWDLQHGDQGXVHGHIIHFWLYHO\DQGHIILFLHQWO\LQWKHDFFRPSOLVKPHQWRIWKH
RUJDQL]DWLRQ¶VREMHFWLYHVSTXRWHIURP)HUUHLUD2WOH\S
'HVSLWH WKH ORQJ WLPH IURP WKLV ILUVW GHILQLWLRQ RI 0&6 &KHQKDOO LQ  DGPLWWHG WKDW WHUPV PDQDJHPHQW
DFFRXQWLQJPDQDJHPHQW DFFRXQWLQJ V\VWHPVPDQDJHPHQW FRQWURO V\VWHPV DQGRUJDQL]DWLRQDO FRQWUROVKDGEHHQ
XVHGLQWHUFKDQJHDEO\EXWFRUUHFWHGWKDW0&6LVDEURDGHUWHUPWKDWHQFRPSDVVHVPDQDJHPHQWDFFRXQWLQJDQGDOVR
LQFOXGHVRWKHUFRQWUROVVXFKDVSHUVRQDORUFODQFRQWUROV&KHQKDOOS7KHWKHGLWLRQRIWKHUHQRZQHG
0DQDJHPHQW$FFRXQWLQJWH[WERRNZULWWHQE\'UXU\FRQILUPVWKDW0&6LVDEURDGHUWHUPWKDQPDQDJHPHQW
DFFRXQWLQJEHFDXVHPRUHFRQWUROVDUHLQYROYHG'UXU\DOVRDGGVWKHGLVWLQFWLRQGHULYHGIURP'UXFNHU>ZKR@
GLVWLQJXLVKHGEHWZHHQµFRQWUROV¶DQGµFRQWURO¶&RQWUROVDUHPHDVXUHPHQWDQGLQIRUPDWLRQZKHUHDVFRQWUROPHDQV
GLUHFWLRQ ,Q RWKHU ZRUGV µFRQWUROV¶ DUH SXUHO\ D PHDQV WR DQ HQG WKH HQG LV FRQWURO  1RWH WKDW WKH WHUP
PDQDJHPHQWFRQWUROV\VWHPLVXVHGWRUHIHUWRWKHHQWLUHDUUD\RIFRQWUROVXVHGE\DQRUJDQL]DWLRQ'UXU\S
 7KH OLVW RI FRQWUROV WKHQ FRSLHV WKH FDWHJRULHV IRUPXODWHG E\ 0HUFKDQW DQG 9DQ GHU 6WHGH
V 
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WH[WERRN PHQWLRQHG LQ WKH QH[W WH[W LH DFWLRQ EHKDYLRU FRQWUROV SHUVRQQHOFXOWXUDO FRQWUROV UHVXOWVRXWSXW
FRQWUROV
%DVHGRQ WKH VXUYH\ DQG V\OODEL DQDO\VLV6WUDX DQG=HFKHU  LGHQWLILHG WKH WKUHH WRSUDQNLQJ WH[WERRNV
UHJDUGLQJWKH0&6WRSLF
x 0HUFKDQWDQG9DQGHU6WHGHVWHG0DQDJHPHQWFRQWUROV\VWHPV3HUIRUPDQFHPHDVXUHPHQW
HYDOXDWLRQDQGLQFHQWLYHVQGHG
x $QWKRQ\DQG*RYLQGDUDMDQ0DQDJHPHQWFRQWUROV\VWHPVWKHG
x 6LPRQV3HUIRUPDQFHPHDVXUHPHQWDQGFRQWUROV\VWHPVIRULPSOHPHQWLQJVWUDWHJ\HODERUDWLQJLGHDVILUVW
SXEOLVKHGLQPRQRJUDSK6LPRQV
7KHPDLQFRQFHSWXDOGLIIHUHQFHVDPRQJWKHWH[WERRNVDUHGHSLFWHGLQ)LJ


6RXUFH6WUDXDQG=HFKHUS 
)LJ&RPSDULVRQRIWKHWRSUDQNLQJWH[WERRNVRQWKHWRSLFRI0&6
:KLOH$QWKRQ\DQGKLVFRDXWKRU±UHJDUGOHVVRIWKHWKHGLWLRQRIWKHLUWH[WERRNVWLFNWRWKHRULJLQDOQDUURZ
QRWLRQH[FOXGLQJLQIRUPDOFRQWUROVWKHRWKHUWZRWRSUDQNLQJWH[WERRNVLQFOXGHLQIRUPDOFRQWUROVDVDQLQWHJUDOSDUW
RI0&6,QDGGLWLRQ6LPRQVHPSKDVL]HV WKHQHHGWREDODQFHRSSRVLQJIRUFHVVRFDOOHG/HYHUVRI&RQWURO
VHH)LJ±WZRSRVLWLYHRQHVUHSUHVHQWHGE\EHOLHIV\VWHPVDQGLQWHUDFWLYHFRQWUROV\VWHPVDJDLQVWWZRQHJDWLYH
RQHVUHSUHVHQWHGE\ERXQGDU\V\VWHPVDQGGLDJQRVWLFFRQWUROV\VWHPV

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
6RXUFH6LPRQVS 
)LJ/HYHURIFRQWURO
6LPRQV GHILQHV EHOLHIV DV WKH H[SOLFLW VHW RI RUJDQL]DWLRQDO GHILQLWLRQV WKDW VHQLRU PDQDJHUV FRPPXQLFDWH
IRUPDOO\DQGUHLQIRUFHV\VWHPDWLFDOO\WRSURYLGHEDVLFYDOXHVSXUSRVHDQGGLUHFWLRQIRUWKHRUJDQL]DWLRQS
%RXQGDU\V\VWHPVGHOLQHDWHWKHDFFHSWDEOHGRPDLQRIDFWLYLW\IRURUJDQL]DWLRQDOSDUWLFLSDQWV6LPRQV
S 'LDJQRVWLF FRQWURO V\VWHPV DUH IRUPDO LQIRUPDWLRQ V\VWHPV WKDWPDQDJHUV XVH WRPRQLWRU RUJDQL]DWLRQDO
RXWFRPHVDQGFRUUHFWGHYLDWLRQVIURPSUHVHWVWDQGDUGVRISHUIRUPDQFH´6LPRQVS,QWHUDFWLYHFRQWURO
V\VWHPVDUH³IRUPDO LQIRUPDWLRQV\VWHPV WKDWPDQDJHUVXVH WR LQYROYH WKHPVHOYHV UHJXODUO\DQGSHUVRQDOO\ LQ WKH
GHFLVLRQ DFWLYLWLHV RI VXERUGLQDWHV´  S  -XVW LQWHUDFWLYH FRQWURO V\VWHPV UHSUHVHQW WKH ELJJHVW 6LPRQV

FRQWULEXWLRQ EHFDXVH WKH\ HQGRUVH YHQWXULQJ H[SHULPHQWLQJ DQGRUJDQL]DWLRQDO OHDUQLQJ UHIHUUHG WR DV HPHUJHQW
VWUDWHJLHV0LQW]EHUJDVRSSRVHGWRLQWHQGHGVWUDWHJLHVFRPSULVHGLQWKHEHOLHIVOHYHURIFRQWURO
0DOPLDQG%URZQWULHGWRFRYHUWKHGLYHUVHODQGVFDSHRIDSSURDFKHVFRQQHFWHGWR0&6DQGFRQWUROVZLWK
RQHXPEUHOODODEHOOHGDV0&6DVDSDFNDJH$FFRUGLQJWRWKHP7KHVWUHQJWKRIWKHW\SRORJ\OLHVLQWKHEURDG
VFRSHRIWKHFRQWUROVLQWKH0&6DVDSDFNDJHUDWKHUWKDQWKHGHSWKRILWVGLVFXVVLRQRILQGLYLGXDOV\VWHPV
S)LJVKRZVWKDW WKH\GLVWLQJXLVKILYHW\SHVRIFRQWUROV LQ WKHLUIUDPHZRUNSODQQLQJF\EHUQHWLFUHZDUG
DQGFRPSHQVDWLRQDGPLQLVWUDWLYHDQGFXOWXUDOFRQWUROV
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
6RXUFH0DOPL%URZQS 
)LJ0&6SDFNDJHFRQFHSWXDOIUDPHZRUN
0DOPL DQG %URZQ
V 0&6 DV D SDFNDJH DSSHDUV WR KDYH OLPLWHG SRWHQWLDO ZKLFK LV SUREDEO\ FDXVHG E\ WKH
DGGLWLYHQDWXUHRI LWVRULJLQ7KDWPLJKWEHZK\WKHDXWKRUVRIFRQWHPSRUDU\FRQWH[WXDO IUDPHZRUNVRI0&6OLNH
7HVVLHUDQG2WOH\JREDFNWR6LPRQV
QRWLRQRI/HYHUVRI&RQWURO7KH\VXJJHVWFRQVLGHULQJEHOLHIV\VWHPV
DVDIRUPRIVRFLDOFRQWUROVDQGQRWDVDVWDQGDORQHFRQWUROV\VWHP7KHUHPDLQLQJWKUHHOHYHUVRIFRQWUROIRUPXODWHG
E\6LPRQVKDYHEHHQUHRUJDQL]HGDVZHOOEXWVWD\HGSDUWVRIWKHEDVLFIRXUFRQWUROV\VWHPVLQ)LJUHSUHVHQWHGE\
UHFWDQJOHV'LDJQRVWLFFRQWUROV\VWHPVDUHSDUWRI WKHRSHUDWLRQDOSHUIRUPDQFHFRQWUROV\VWHPV,QWHUDFWLYHFRQWURO
V\VWHPVFRUUHVSRQGWRDFRQWUROV\VWHPFDOOHGVWUDWHJLFSHUIRUPDQFHPDQDJHPHQWFRQWURO%RXQGDU\FRQWUROV\VWHPV
KDYHEHHQVHSDUDWHGLQWRWZRFRQWUROV\VWHPVRQHDWWKHRSHUDWLRQDOOHYHODQGRQHDWWKHVWUDWHJLFOHYHO)LQDOO\WKH
LQWHQWLRQRIPDQDJHUVLPSRVLQJ0&6DQGWKHDFWXDOSXUSRVHSHUFHLYHGE\HPSOR\HHVDUHVLJQLILHGLQWKHPRGHODV
ZHOO

6RXUFH7HVVLHU2WOH\S 
)LJ6LPRQV
/HYHUVRI&RQWUROUHYLVHGE\7HVVLHU2WOH\
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7KHUHODWLRQVKLSEHWZHHQ0&6DQG3HUIRUPDQFH0HDVXUHPHQW
6RPH DXWKRUV DSSHDU WR EH FRQVLGHULQJ 30 DV D VXEVHW RI 0&6 'UXU\  GHILQHV0&6 DV DQ DUUD\ RI
FRQWUROVDQG>P@DQDJHPHQWDFFRXQWLQJFRQWUROV\VWHPVFDQEHGHVFULEHGDVDIRUPRIRXWSXWUHVXOWVFRQWUROVS
7KHVH>U@HVXOWVFRQWUROVLQYROYHWKHIROORZLQJVWDJHVHVWDEOLVKLQJUHVXOWVLHSHUIRUPDQFHPHDVXUHVWKDW
PLQLPL]HXQGHVLUDEOHEHKDYLRXUHVWDEOLVKLQJSHUIRUPDQFHWDUJHWVPHDVXULQJSHUIRUPDQFHSURYLGLQJUHZDUGV
RUSXQLVKPHQWS6LPLODUO\6LPRQVFRQVLGHUHGSHUIRUPDQFHPHDVXUHPHQWWREHSDUWRIWKHGLDJQRVWLF
FRQWUROV\VWHP
%LWLWFLHWDOFDUULHGRXWDQH[WHQVLYHUHYLHZRIWKRXVDQGVRIDUWLFOHVLQRUGHUWRLGHQWLI\IXWXUHFKDOOHQJHV
IRU 30 ,Q UHYLHZLQJ WKH SHUIRUPDQFHPHDVXUHPHQW ILHOG WKH\ HPSOR\HG  NH\ZRUG VHDUFKHV LQFOXGLQJ QRW RQO\
µSHUIRUPDQFHPHDVXUHPHQW¶ µSHUIRUPDQFHPDQDJHPHQW¶ µSHUIRUPDQFH LQGLFDWRUV¶EXW µPDQDJHPHQWFRQWURO¶DQG
µVWUDWHJLFFRQWURO¶DVZHOO,QRWKHUZRUGVWKH\GLGQRWVHHDQ\GLIIHUHQFHEHWZHHQ30DQG0&6
&RQWUDU\ WR WKH DERYHPHQWLRQHG DXWKRUV )HUUHLUD 2WOH\  FODLP WKH 30 ILHOG WR EHPRUH LPSRUWDQW WR
0&6 0XFKRI WKH HDUO\ OLWHUDWXUHRQ WKLV WRSLFKDVEHHQ FDWHJRUL]HGXQGHU WKHKHDGLQJRIPDQDJHPHQW FRQWURO
V\VWHPV IROORZLQJ WKH VHPLQDOZRUNRI5REHUW$QWKRQ\ +RZHYHU LQ RXU YLHZ WKLV KDV EHFRPH DPRUH
UHVWULFWLYH WHUP WKDQZDV WKH RULJLQDO LQWHQWLRQ DQGZH SUHIHU WR XVH WKHPRUH JHQHUDO GHVFULSWRU RI SHUIRUPDQFH
PDQDJHPHQW V\VWHPV 306V WR FDSWXUH DQ KROLVWLF DSSURDFK WR WKH PDQDJHPHQW DQG FRQWURO RI RUJDQL]DWLRQDO
SHUIRUPDQFHS
&RQFOXVLRQ
7KH ILUVW UHVHDUFKTXHVWLRQRI WKLV DUWLFOH DVNHG DERXW WKH SUHYDLOLQJQRWLRQRI WKH WHUP 0DQDJHPHQW&RQWURO
6\VWHP 0&67KHVHFRQGFKDSWHUGHVFULEHG WKHEURDGHQLQJRI WKH0&6QRWLRQRYHU WLPH1RZDGD\V0&6 LV
SHUFHLYHG DV D VHW RI FRQWUROV ZKLFK PDQDJHUV KDYH DW WKHLU GLVSRVDO WR VWHHU WKH RUJDQL]DWLRQ WRZDUGV WKH
SUHGHWHUPLQHGJRDOV,QDGGLWLRQPRUHFRQWHPSRUDU\IUDPHZRUNVHPSKDVL]HWKHUROHRIFXOWXUDODQGVRFLDOFRQWUROV
DVZHOODVWKHLQWHQWLRQVRIPDQDJHUVDQGDFWXDOSHUFHSWLRQRIHPSOR\HHVUHJDUGLQJWKHLQWURGXFHG0&6
7KHVHFRQGUHVHDUFKTXHVWLRQRIWKLVDUWLFOHDVNHGZKHWKHUWKHUHLVDQ\GLIIHUHQFHEHWZHHQWKHWHUP0&6DQGWKH
VLPLODUO\ XVHG WHUP 3HUIRUPDQFH 0HDVXUHPHQW 30 %HFDXVH SHUIRUPDQFH LV XVXDOO\ SHUFHLYHG DV DFKLHYLQJ
RUJDQL]DWLRQDOJRDOVLWLVREYLRXVWKDWWKHUHKDVWREHVLJQLILFDQWRYHUODSEHWZHHQ3HUIRUPDQFH0HDVXUHPHQW30
DQG0DQDJHPHQW&RQWURO6\VWHP0&6%RWKV\VWHPVKDYHWKHVDPHXOWLPDWHREMHFWLYHLQVXSSRUWLQJDFKLHYHPHQW
RIWKHFRPSDQ\
VJRDOVDQGPD\EHDQGVRPHWLPHVDUHUHJDUGHGDVV\QRQ\PV7KHWHUP0&6LVSUHIHUUHGWR30
ZKHQLWFRPHVWRHPSKDVL]LQJWKHVWUXFWXUHRIWKHV\VWHP2QWKHFRQWUDU\WKHWHUP3HUIRUPDQFH0HDVXUHPHQWRU
HYHQ3HUIRUPDQFH0DQDJHPHQWLVSUHIHUUHGWR0&6ZKHQSULPDULO\WKHEHKDYLRURIWKHV\VWHPLVFRQFHUQHG
7KH UHVXOWV SUHVHQWHG LQ WKLV DUWLFOH KDYH VRPH OLPLWDWLRQV WRR 7KH VHOHFWLRQ RI WKH DXWKRUV PLJKW EH IRXQG
VXEMHFWLYH GHVSLWH WKH DWWHPSW WR HPSOR\ REMHFWLYH FULWHULD RI FLWDWLRQV FRXQWV 7KH H[WHQW RI WKH DUWLFOH GRHV QRW
DOORZDWKRURXJKFRPSDULVRQRIGHWDLOHGDVSHFWVRI0&6DQG30FRQFHSWV
$FNQRZOHGJHPHQWV
7KLV SDSHU GHVFULEHV WKH RXWFRPH RI UHVHDUFK ILQDQFHG E\ WKH ,QWHUQDO *UDQW $JHQF\ RI WKH 8QLYHUVLW\ RI
(FRQRPLFV3UDJXH*UDQW1R)
5HIHUHQFHV
%LWLWFL 8  *DUHQJR 3 '|UIOHU 9 1XGXUXSDWL 6  3HUIRUPDQFH0HDVXUHPHQW &KDOOHQJHV IRU 7RPRUURZ ,QWHUQDWLRQDO -RXUQDO RI
0DQDJHPHQW5HYLHZV±
&KHQKDOO 5+ 0DQDJHPHQW FRQWURO V\VWHPV GHVLJQZLWKLQ LWV RUJDQL]DWLRQDO FRQWH[W )LQGLQJV IURP FRQWLQJHQF\±EDVHG UHVHDUFK DQG
GLUHFWLRQVIRUWKHIXWXUH$FFRXQWLQJ2UJDQL]DWLRQVDQG6RFLHW\±
'UXU\&0DQDJHPHQWDQG&RVW$FFRXQWLQJWKHG&HQJDJH/HDUQLQJ(0($$QGRYHU+DPSVKLUH
)HUUHLUD $ 2WOH\ '  7KH GHVLJQ DQG XVH RI SHUIRUPDQFH PDQDJHPHQW V\VWHPV $Q H[WHQGHG IUDPHZRUN IRU DQDO\VLV0DQDJHPHQW
$FFRXQWLQJ5HVHDUFK±
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0DOPL 7 %URZQ ' $ 0DQDJHPHQW FRQWURO V\VWHPV DV D SDFNDJH RSSRUWXQLWLHV FKDOOHQJHV DQG UHVHDUFK GLUHFWLRQV0DQDJHPHQW
$FFRXQWLQJ5HVHDUFK±
0LQW]EHUJ+$KOVWUDQG%/DPSHO-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WKHFRPSOHWHJXLGHWKURXJKWKHZLOGVRIVWUDWHJLFPDQDJHPHQWQGHG)LQDQFLDO
7LPHV3UHQWLFH+DOO+DUORZ
6LPRQV5//HYHUVRIFRQWUROKRZPDQDJHUVXVHLQQRYDWLYHFRQWUROV\VWHPVWRGULYHVWUDWHJLFUHQHZDO+DUYDUG%XVLQHVV6FKRRO3UHVV
%RRN%RVWRQ0DVV
6WUDX(=HFKHU&0DQDJHPHQWFRQWUROV\VWHPVDUHYLHZ-RXUQDORI0DQDJHPHQW&RQWURO±
7HVVLHU62WOH\'$FRQFHSWXDOGHYHORSPHQWRI6LPRQV¶/HYHUVRI&RQWUROIUDPHZRUN0DQDJHPHQW$FFRXQWLQJ5HVHDUFK
±
0HUFKDQW.$ 9DQ GHU 6WHGH:$ 0DQDJHPHQW FRQWURO V\VWHPV SHUIRUPDQFHPHDVXUHPHQW HYDOXDWLRQ DQG LQFHQWLYHV QG HG
3UHQWLFH+DOO+DUORZ
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